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According to Kurt Biermann, there are three constituent parts 
to the history of mathematics: internal (thematic) history, 
biography, and institutional history. His study of mathematics 
at the University of Berlin from 1810 to 1920 is an addition to 
the few institutional histories that exist. He has chosen a 
most important topic, for among the German universities, where 
the sciences and mnthematics were substantially developed in the 
nineteenth century, Berlin and Gattingen were preeminent. Hiring 
and promotion policies, the quality and subjects of doctoral 
dissertations, prize competitions, and the conduct of the Berlin 
mathematics seminar provide a sound foundation for his book. 
Indeed, he includes 82 pages of original documents in these areas. 
His institutional history chiefly examines the work of leading 
mathematicians at the university; he devotes less attention to 
interactions involving the university or professors and their 
society at large. 
Biermann divides the subject matter of his book into distinct 
eras. The first, from the university's founding in 1810 to 1829, 
begins with the failure of Berlin to hire Gauss away from Gilt- 
tingen. Despite the breakdown of those arrangements Gauss was 
to be a powerful influence on the university, since he did become 
a corresponding member of the Berlin Academy of Sciences and 
remained in contact with Alexander von Humboldt. Later he would 
help guide Dirichlet, Jacobi, and Eisenstein to Berlin. Biermann 
persuasively argues that the early mathematics faculty was not 
primarily attracted by the internal strengths of the university 
but by the skillful political maneuvers of Humboldt along with 
the opportunities for publication offered by Crelle through his 
Journal. The first faculty members, essentially epigoni who 
continued the work of Euler and Lagrange, mainly worked on the 
calculus of variations, synthetic geometry, mathematical physics, 
and the calculus. 
The second era, which spanned the years from 1830 to 1855, 
marked the German displacement of French leadership in mathemat- 
ics. With the exception of Gauss, the Germans earlier in the 
century were not the equals of the French. Biermann properly 
attributes this displacement to the continuing efforts of Hum- 
boldt and Crelle in recruiting a capable faculty and.fostering 
independent research at Berlin rather than the self-imposed 
exile of Cauchy from Paris in 1830. The achievements of 
Dirichlet, who arrived in Berlin in 1838 with a salary of 600- 
700 thaler rather than 400 (due to the efforts of Humboldt), 
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began a tradition of original research in mathematics at the 
university. He and his Berlin colleagues would be the founders 
of analytical number theory. Dirichlet had early studied Gauss' 
Disquisitiones arithmeticae (1801) and was working on the law 
of biquadratic reciprocity. He began a movement at Berlin away 
from applied to pure mathematics. Under his direction mathemat- 
ics grew in importance there. In 1834 Jakob Steiner joined the 
faculty, and in 1845, with the arrival of Jacobi, Berlin sur- 
passed Gbttingen as the foremost center of mathematics in Germany. 
At this point Biermann briefly considers the Revolutions of 
1848. He shows that most mathematicians, including Dirichlet 
in Berlin and Kummer and Weierstrass elsewhere, were democrats 
who favored a change to a constitutional monarchy. In Berlin 
Eisenstein, who was sympathetic to the revolution, was arrested 
and tortured. The same fate could have befallen Jacobi, who 
acted as a latter day Jacobin. Only the influence of Humboldt 
prevented serious police action against the diabetic Jacobi. 
Mathematics reached its peak at Berlin in the 1855 to 1892 
era, when Kummer, Weierstrass, and Kronecker provided leadership. 
This period began with the departure of Dirichlet for GUttingen 
as successor to Gauss, the arrival of Kummer as successor to 
Dirichlet, and the death of Crelle. It saw the establishment of 
the Berlin school of mathematics, which began to supply Germany 
with gymnasium and college teachers. From 1810 to 1854 there 
were but 29 mathematics promotions compared to 25 doctorates 
awarded from 1855 to 1864. In 1860 Kummer and Weierstrass, who 
joined the faculty in 1856, founded the Berlin mathematics 
seminar -- the first in pure mathematics -- which stressed the 
foundations of and clarity in mathematics. They thus continued 
the emphasis on pure mathematics. In the tradition of Gauss, 
Weierstrass observed that mathematics was the friend but not the 
slave of science and technology. Both popular teachers, Kummer 
and Weierstrass generally had 200 or more students between them 
except for the war year of 1870-71. They added new lecturers 
and new courses to the curriculum, although a major difficulty 
there was obtaining additional funds for the new faculty posi- 
tions. With Kronecker, a faculty member from 1861, they improved 
doctoral orals by posing more incisive questions, by letting the 
range of materials covered vary with each student, and by pro- 
viding sound written evaluations of each oral. In 1872 they 
dropped the requirement for Latin for doctoral dissertations, 
which led to the general use of German by 1879. Their students 
included Fuchs, Frobenius, Cantor, Schottky, and StXckel. 
In this "heroic period" the Berlin mathematicians made signi- 
ficant contributions to analysis, function theory, and number 
theory, all of which were crucial for the foundations of modern 
mathematics but were also the subjects for heated controversy. 
The most notable polemic involved Kronecker and Weierstrass, who 
began to drift apart in the 1870's. They argued sharply in the 
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1880’s, and broke completely with each other in 1888. Kronecker, 
an intuitionist, vigorously opposed Weierstrass’ work on the 
arithmetization of analysis and his support for Cantor’s set 
theory and the notion of the actually infinite. In handling 
this controversy, Biermann is quite critical of Kronecker and 
does not give full due to the importance of his work on what 
constitutes mathematical existence. Moreover, he judges Kro- 
necker’s promotion to full professor and codirector of the mathe- 
matics seminar in 1883 as detrimental to the long-range develop- 
ment of mathematics at Berlin. These promotions following the 
retirement of Kummer in 1883 made Kronecker the most powerful 
member of the department and allowed him to block the plans of 
Weierstrass, especially in grooming a successor. Ironically, 
when Kronecker died suddenly in 1891, Weierstrass served on the 
search committee for his successor. This committee rejected 
Felix Klein, an applicant whom it considered a synthesizer and 
compiler and someone whose mathematics stood closer to Riemann’s 
than to Weierstrass’s. Frobenius, a critic of Klein, gained the 
position. 
From 1892 to 1920, with less distinguished men in the leading 
positions, Berlin relinquished its leadership in mathematics, 
and Gottingen quickly regained hegemony in Germany. From 1892 
to 1917 Schwarz, Frobenius, and Schottky in Berlin continued the 
work of their mentors and immediate predecessors (especially on 
Abelian functions, automorphic functions, and potential theory) 
but on a lower level. In 1914 Planck and the mathematics depart- 
ment attempted to draw Hilbert to Berlin -- without success. 
The state authorized no new appointments during World War I. 
Early in the century a move away from pure to applied mathematics, 
prompted in part by needs of state (especially in the socioeco- 
nomic and military sectors) was developing. This led to the 
establishment at the university of the first chair in applied 
mathematics in 1918 and to the founding of the Institute for 
Applied Mathematics in 1920. 
Biermann’s book is well-researched and informative. His 
accurate portrayals of both the successes and failures of 
mathematicians and of the social and professional dimensions of 
their work as well as its intellectual development are admirable 
and should serve as an invitation and guide to future books. 
His book has few faults; its principal flaw arises from the 
author’s occasional cataloguing of the works of lesser mathemat- 
icians rather than skillfully incorporating them into the narrative 
of the text. With a combination of intellectual and university 
history, his book is in a strict sense an approach to rather than 
a refined instititional history, such as Roger Hahn l s The Anatomy 
of a Scientific Institution: The Paris Academy of Sciences, 
1666-1803 (Berkeley, 1971). It makes clear that institutional- 
ized history -- an area to long neglected -- is an integral part 
of the history of mathematics. 
